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(§) Recording and/or reproducing apparateis for magneto-optical recording medium. 
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(|7) A recording and/or reproducir>g apparatus for 
a magneto-optical recording medium in dudes a 
semiconductor laser device (11) for radiating a 
laser beam to the magneto-optical recording 
medium, a driving circuit (12) for suppfying a 
driving signal to the semiconductor laser de- 
vice, a first oscillating circuit (13) for generating 
foist high-firequency signals superposed on the 
driving signal from the driving circuit during 
recording on the magnetooptic^ recording 
medium, and a second oscillating circuit (18) 
for generating second high-frequency signals 
superposed on the driving signal from the dri- 
ving circuit during reproduction from the ma- 
gneto-optical recording medium. The frst 
hlgh-4ffequency signals are of a frequency twice 
the maximum recording frequency or higher, 
and the second high-frequency signals are of a 
frequency different firom that of the first high- 
frequ^cy signals. The semioonductor laser de- 
vice 16 fed during recording and during repro- 
ductkin with sign^ds wNch are the driving 
signals from the driving circuit superposed on 
by the first high frequency signals from the first 
osciiating circuit and with signals which are the 
driving signals from the driving ciraiit superpo- 
sed on by the second high frequency s^nals 
from the second oscillating circuit, respectively. 
During recording, a perpendicular magnetk; 
field modulated in accordance with recording 
data is applied to the magneto-optk^l recor- 
ding medium and simultEmeousjly a light t>eam 
is radiated on the recording mecfium for recor- 
ding data on the recording medium. During 
reproduction, as a light t>eam is radiated to the 
magnetOHDptical recording medium, data recor- 
ded on the nndgneto-optical recording medium 
are read out based on die return light from the 
recording medium. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 This invention relates to a recording apparatus for lecording desired infonmation signals on a magneto- 

optical recording medium by applying a magnetic field and simultaneously radiating a light beam to the mag- 
neto-optical recording medium, using a semiconductor laser device as a light source radiating the light beam. 

2. Description of the Related Art 

10 

^ As a recording medium for recording the information signals, a magneto-optical disc has hitherto been em- 
ployed, in which the magneto-optical effects are utilized for recording the information signals. The information 
signal recording system, employing such magneto-optical disc as the recording medium, is the magnetic field 
modulation system in which the direction of the magnetic field to be applied to the disc is modulated in accor- 

15 dance with the information signals desired to be recorded on the disc. 

With the information signal recording system, employing the magnetic field modulation system, a light 
beam emanated from a semiconductor laser is continuously radiated on the magneto-optical disc for heating 
a magnetic film area of the magneto-optical disc in which to record the information signals in order to decrease 
the coerclvity of the magnetic film area in which to record the signals. An external magnetic field, having the 

20 direction of the magnetic field modulated in accordance with the information signals desired to be recorded, 
is applied to the magnetic film area of (he magneto-optical disc decreased in coerclvity with the aid of an elec- 
tro-magnet The direction of the magnetic film of the magneto-optical disc area with decreased coerclvity is 
changed for recording desired infonnalion signals. 

For reproducing the informattoo signals, thus recorded on the magneto-optical disc as changes in the di- 

25 rection of magnetization, the Kerr effect or the Faraday effect, relating to the interaction between the light and 
the magnetism, is utilized. When a ligtit beam •» incidenlon a magnetized member in a direction parallel to its 
direction of magnetization, the plane of polarization of the reflected light and that of the transmitted light are 
rotated by angles of rotation which are the Kerr rotation angle and the Faraday angle of rotation, respectively. 
If the direction of the magnetic domains differs wittt respect to the light incident direction, the difference in the 

30 direction of rotation is produced. The difference in the direction of the Kerr rotation angle of the reflected light 
is read for reproducing the informatiof^ stgnals. 

For such reproduction, there is induced a pt>eno«nenon in which the semiconductor laser undergoes self 
oscillation to increase the output light by the reflected light from the disc surface being fed back to the semi- 
conductor laser. An optical pickup device of the type in which such phenomenon is positively utilized so that 

ss information signals on the magneto-oplical disc are detected from changes in an output light of the semicon- 
ductor laser caused by the reflected feedback light m called the self-ooupled optical pickup (SCOOP). 

With the SCOOPp a smaller numt>er dt component parts suffices, while the device may be reduced in size, 
weight and cost. However, it suffers from r^se generated in the semiconductor laser by the reflected light being 
fed back to the semiconductor laser which is the ligN source. This noise is termed hereinafter as the SCOOP 

40 noise. Of course, such SCOOP noise is produced in an optical pickup device other than the SCOOP, that is 
an optical pickup device not utilizing the pherK»nenon of self oscillation of the semiconductor laser device by 
the reflected light. 

The SCOOP noise is produced by the fad that the semiconductor laser oscillated In a single longitudinal 
mode by dc current <kiving is oscillated in multiple longitudinal mode due to the feedback reflected light from 

45 the magneto-optical disc accompanied by minute displacement. Such single longitudinal mode oscillation and 
multiple longitudinal oscillation are induced alternately depending on the stateof displacement of the magneto- 
optical disc. A larger laser output light and a smaller laser output light are generated during the single longitu- 
dinal mode oscillation and the multiple longitudinal oscillation, respectively. 

The SCOOP ncMse is generated by the semiconductor laser being oscillated in the sin^e longitudinal mode 

50 or in the multiple longitudinal mode by the reflected feedback from the magneto-optical disc to deteriorate re- 
production of the information signals. 

Thus it has been contemplated to superpose the high frequency superposition current shown in Fig.11 on 
the driving current for the semiconductor laser during reproduction, as indicated in Fig.11. The high frequency 
superpositbn current has completely ON periods and completely OFF periods, as shown in Fig.13. Conse- 

55 quently, should such high frequency superposition current superposed on the driving current is used for driving 
the semiconductor laser, the semiconductor laser is oscillated in a multiple longitudinal mode by on/off control. 
The light output of the semiconductor laser oscillated in a mdtiple longitudinal mode rs smoothly changed 
against displacement of the magneto-opticsri disc to suppress the SCOOP noise. 

2 
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On the other hand, the SCOOP noise has hitherto not been taken into account when recording infomiation 
signals by magnetic field modulation as discussed above. The reason is that, since the laser light output radi- 
ated during recording on the magneto-optical disc from the semiconductor laser is of a high power and hence 
was not thought to be affected significantly by the SCOOP noise. 
5 The system of recording infonnation signals using the magnetic field modulation system is explained by 

referring to Fig. 1. 

In this figure, the laser light radiated by a semiconductor laser device 61, having its oscillation power con- 
trolled by automatic power control (APC) by an automatic power control (APC) circuit 52, is detected by a pho- 
todiode 54 constituting an )-N converter 53 along with a resistor 55. The photodiode 54 is arranged facing the 
10 front side of the semiconductor laser device 5 1 , and detects part of the laser light beam split by an optical sys- 
tem, such as a beam splitter. 

Meanwhile, when recording infonnation signals on the magneto-optical disc by magnetic field modulation, 
the SCOOP noise slightly changes a l^ht output of the fe<xirding semiconductor laser device. Such change in 
the laser light output will produce fluctuations in the positions of the modulated perpendicular magnetic field. 
15 These fluctuated modulated magnetic field positions represent the optical jitter. 

The generation of such jitter is explained by refenring to Figs.1 and 2. 

It is now assumed that the semiconductor laser device 51 is driven by the APC circuit 52, and the laser 
light outputted from the semioonduclor laser device 51 is detected t>y the photodiode 54 of the l-V converter 

63, as shown in Fig.1. If the SCOOP noise is produced by the semiconductor laser device 51. random power 
20 fluctuations, that is jitter, continuing for 1 to 10 ^sec and occasionally for 20 ^sec, are generated, as shown 
in Fig.2. 

Such jitter during recoiding leads to error rate deterioration during reproduction which is asGrlbat>le to re- 
cording-related factors. For reproducing digitally recorded information signals, it is necessary to extract PLL 
clocks. However, if the jitter is produced, the PLL cocks tend to follow the jittw, so that errors on the time axis, 
25 that is timing errors and hence PLL clock extraction errors are produced. 

OBJECT AND SUMMARY OF THE INVENTION 

In view of the above-described status of the art, it is an object of the present invention to provide a magneto- 

30 optical recording device in which output fluctuations in the recording laser light by the SCOOP noise may be 
distributed and fluctuations in the modulated positions of the magnetic field durmg recording may be sup- 
pressed in order to obviate deterioration in the error rate ascribable to recording-related factors. 

In its one aspect, the present invention provides a recording apparatus for a magneto-optical recording 
medium comprising a semiconductor laser device for radiating a laser beam to the magneto-optical recording 

35 medium, a driving circuit for supplying a driving signal to the semiconductor laser device, and an oscillating 
circuit for generating high-frequency signals superposed on the driving signal from the driving cnrcuit The high- 
frequency signals are of a frequency twice the maximum recording frequency or higher The semiconductor 
laser device is fed with a signal which is the driving signal frcm^ the driving circuit superposed on by high- 
frequency signals from the oscillating circuit 

40 In another aspect, the present invention provides a recording and/orreprodudng apparatus for a magneto- 

optical recording medium including a semiconductor laser device fbr radiating a las^ beam to the magneto- 
optical recording medium, a driving circuit for supplying a driving signal to the semiconductor laser device, a 
first oscillating circuit for generating first high-frequency signals superposed on the driving signal from the driv- 
ing chrcurt during recording on the magneto-optical recording medium, and a second oscillating circuit for gen- 

45 erating second high-frequency signals superposed on the driving signal from the driving circuit during repro- 
duction from the magneto-optical recording medium. The first high-frequency signals are of a frequency twice 
the maximum recording frequency or higher, and the second high-frequency signals are of a frequency dif- 
ferent from that of the first high-frequency signals. The semiconductor laser device is fed during recording and 
during reproduction with signals which are the driving signals fiom the driving cntxjit superposed on by the 

so first high frequency signals from the first oscillating circuit and with signals which are the driving signals from 
the driving circuit superposed on by the second high frequency signals from the second oscillating circuit, re- 
spectively. During recording, a perpendicular magnetic field modulated in accordance with recording data is 
applied to the magneto-optical recording medium and simultaneously a light beam is radiated on the recording 
medium for recording data thereon. During reproduction, as a light beam is radiated to the magneto-optical 

55 recording medium, data recorded on the magneto-optical recording medium are read out based on the return 
light from the recording medium. 



3 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.l is a schematic view showing an arrangement of a conventional magneto-optical recording device. 

Fig.2 illustrates jitter generation in the presence of the SCOOP noise. 
5 Fig.3 is a schematic view showing a first embodiment of a magneto-optical recording device according to 

the present invention. 

Fig.4 illustrates a superposed signal employed in the recording device shown in Fig,3* 

Fig.5 is a graph showing the relation between the superposition frequency of the superposed signals and 
the block error rate (BLER) for various values of the superposition ratio. 
10 Flgs.6A and 6B are graphs for illustrating the operation of the first embodiment of the magneto-optical re- 

cording device according to the present invention. 

Fig.7 is a graph showing the relation between the laser light output and the noise ratio. 

Fig.B is a schematic viewshowing a second embodiment of a magneto-optical recording device according 
to the present invention. 

15 Fig.9 is a circuit diagram showing a concrete example of a superposition circuit employed in the magneto- 

optical recording device according to the present invention. 

Fig. 10 is a circuit diagram showing another concrete example of a superposition circuit 
Fig.11 is a circuit diagram showing a further concrete example of a superposition circuit 
Fig,12 is a circuit diagram showing a still further concrete example of a superposition circuit. 

20 Fig.13 illustrates a high-frequency superposition current during reproduction. 

DESCRIPTION OF THE PREFERRED EI^BQDIMENTS 

Referring to the drawings, two illustrative embodiments of the magneto-optical recording device according 
25 to the present invention are explained in detail. 

The first embodin\ent is directed to a magneto-optic^ recmltng device for recording infbnnation signals 
on a magneto-optical recording device by magnetic field modulation. For magnetic field nxKlulation, a laser 
beam is continuously radiated to a magneto-optical disc from a semiconductor laser device as a light source. 
That is, in recording the information signals with the present first embodiment, a laser beam is continuously 
30 radiated from the semiconductor laser device to the magneto-optical disc for decreasing the coercivlty by the 
heat generated by the laser beam and the direction of magnetization is changed by an electro-magnet as an 
external magnetic field* 

The first embodiment has a semiconductor laser device 11 as a light source for radiating a recording laser 
beam on the magneto-optical disc, as shown in Fig.3. The semiconductor laser device 11 is controlled by an 
35 automatic power controlling circuit (ARC circuit) 12 so that its output laser light power will be constant To the 
semiconductor laser device 11 is connected an oscillating circuit 13 for oscillating a superposition signal via 
coupling capacitor 14. 

The oscillating circuit 13 generates the superposition signal which is superposed on a dc driving signal 
supplied from the APC circuit 12 to the semiconductor laser device 11 . The superposition signal has the f re- 
40 quency equal to twice the maximum recording frequency or higher and preferably equal to 5 MHz or higher. 
Thus, for radtatir^ a laser beam, the semiconductor laser device 11 is driven by the driving signal super- 
posed on by the superposition signal having the frequency equal to twice the maximum recording frequency 
or higher and preferably 5 MHz or higher, referred to hereinafter as the superposed driving signal. 

The reflected light from a magneto-optical disc, not shown, is fed back to the semiconductor laser device 
45 11. The laser beam radiated on the magneto-optical disc is employed for heating the disc location to which ^e 
magnetic field is applied. 

However, the portion of the light beam radiated on the magneto-optical disc and reflected back from the 
disc surface and the recording layer is fed back via the optica) system of the optical pickup device to the sem- 
iconductor laser device 11 . 

50 The reflected light fed back to the semiconductor laser device 11 causes self-oscillation of the sembon- 

ductor laser device 11 itself. Such self-oscillation of the semiconductor laser device 11 leads to generation of 
the SCOOP noise. Since the superposed driving signal superposed on by the superposition signal having the 
frequency of 5 MHz or higher is supplied to the semiconductor laser device 11 , as described above, the sem- 
iconductor laser device 11 may be set into osctllations only in the multiple longitudinal mode, thus making it 

55 possible to suppress generation of the SCOOP noise. 

The semiconductor laser device 11 driven by the superposed driving signal radiates the recording laser 
light to the magneto-optksdl disc. Part of the radiated laser light is fed to the photodiode 16 making up the l-V 
converter 15 along with the resistor 17 for detecting the light volume. 

4 
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The power control by the APC circuit 12 is adjusted by the lightvolume value as detected by the photDdiode 

16, 

Referring to Figs.4 and 5, the superposition signal generated by the oscillating drcuit 13 is explained. 
The superposition slgn^ has the waveform as shown In Fig.4. 
5 That is, the superposition signal generated by the oscillating circuit t3 is a continuous signal devoid of de- 

marcation between the on-domain and the off-domain, as shown in Fig,4. 

Thus the superposed driving signai is a signal modulated with shallow modulation, that is a signal whose 
dc pealc level is fluctuated In the manner of an alternating current by the superposition signal as shown in Fig.4. 
Specifically, the superposition signal.may have its superposition frequency and superposition level deter- 
to mined by the characteristics shown in Flg.5. 

The curves shown in Fig.5 show changes in the block error rate (BLER). with the superposition frequency 
and the superposition ratio based on the superposition level as parameters, with the use of an optical pickup 
capable of conrecting data of 450 blocks per second during usu^ recording and reproductkin. In Fig.5, the su- 
perposition frequency and the BLER are plotted on the abscissa and on the ofdinate, respectively. 
f5 The BUER plotted on the ordinate is first explained* 

In general, when recording or reproducing data on or from an optical disc, it may occur that incorrect data 
be recorded or reproduced under extraneous effects. These incorrect data may be corrected, If to a limited 
extent, by error correction code during reproduction. The minimum unit of the digital data for correcting the 
incorrect data is termed a block. The volume of data that can be lead by the optical pickup per second Is 7350 
20 blocks. Mis-read blocks are corrected. 

The block error rate (BLER), that is the block error conrectton ratio, Is given by the number of corrected 
blocks among the 7350 blocks read out per second. 

Thus, with the number of the conrected blocks equal to CI, the BLER is given by 
BLER = CI/7350 

25 The superposition ratio, employed as the parameter along with the superposition frequency, indicates the 

ratio of the superposition light vokjme relative to the lightvolume D of the dc component during recording. The 
superposition ratio is a level B {zero-to-peak or 0-P, referred to hereinafter as superposition 0-P) of the super- 
position signal S shown in Fig.4, multiplied by a lightvolume O of the dc component, divided by 100. It is noted 
that the level B is one-half a level A (peak- to- peak or P-P, referred to hereinafter as the superposition P-P) of 

BO the superposition signal shown in Fig4, and that the light volume D of the dc component is detected by the 
photodkxie 16 when the semksonductor laser device 11 is outputting the laser light. 
Thus the superposition ratio R is given by 

35 R = B/D X 100 (%) 

= (superposition P-P)/2D x 100 (96) 
= (superposition 0-P)/D x 100 (%) 

40 

Flg.5 shows the results of n^asurement of the BLER as the superposition frequency is changed, with the 
superposition ratio R being changed to 2, 5, 5, 10 and 20 %. 

It is seen from the above results that desirable values of BLER may be obtained for the superposition fre- 
quency of 5 MHz or higher and the superposition ratk> of from 10% to 20%. The superposition frequency of 5 
45 MHz or higher corresponds to a frequency equal to twice or more of the maximum recording frequency. 

As the writing information during writing, EFM signals with the data bit rate - 2.03 Mbits/sec are employed 
for nneasuring the BLER. For equating the conditions, BLER = 6.1 x 10-^ during usual recording for which low- 
frequency superposition is not applied. On the other hand, the practical limit of the BLER is given by BLER = 
3x10^. if this is assumed to be a random error, since each block with EFM is made up of 32 symbols and 
50 each symbol is made up of 8 bits, the symbol error = 9,4 x 10^ and the bit error = 1 ,2 x 10-^, 

The SCOOP noise is produced in an evidently different manner depending on whether the semiconductor 
laser device is driven with the superposition frequency and the superposition level (superposition ratk> R) ob- 
tained from the measured results of Fig.5 or with the superpositk>n in an off-state. 

Figs.6A and 6B show chai>ges in characteristk;s between the sole carrier and the noise. In Figs.6A and 
55 6B, the carrier oscillation frequency and the amptitude are plotted on the abscissa and on the oidinate, re- 
spectively. 

Rgs.6Aand 6B illustrate the signal level (amplitude) u^en the superposition is in the off-state and in the 
on-state, respectively. There is produced an evident noise level difference between the state shown in Rg.6B 

5 
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and that shown in Fig. 6A. 

Fig.7 shows characteristic noise ratio changes caused for variable laser light output levels and the envir- 
onmental temperature of the semiconductor laser. 

In Fig.7, the laser light output and the noise ratio are plotted on the abscissa and on the ordinate, respec- 
5 tively. it is seen that the noise ratio is decreased with rise in the laser light output and that the nose ratio Is 
affected by the environmental temperature of the semiconductor laser. Consequently, with the example of 
Fig.7, It is seen that, for suppressing the generation of the SCOOP noise, is necessary for the laser light output 
to be on the order of 4.5 mW, while it is also necessary for the working environmental temperature not to be 
an excessively high temperature. 
10 Thus, with the present first embodiment, in which the driving current for the semiconductor laser device 

11 is the superposed driving current comprised of the dc component superposed on by the superposition cur- 
rent with the superposition ratio of 10 to 20%, with the superposition frequency of 5 MIHz or higher, it becomes 
possible to distribute outpHJt fluctuations of the recording laser light by the SCOOP noise and to suppress fluc- 
tuations in the positions of modulation of the magnetic field during recording in order to reduce the deterioration 
15 In the error rate ascribable to factors induced during recording. 

The recording and/or reproducing apparatus according to a second embodiment of the present invention 
ts now explained. 

The second embodiment is directed to an apparatus which not only enables infbrmation signals to be re- 
corded by magnetic field modulation on the magneto-optical disc by magnetic field modulation but also enak>le& 
20 the recorded information signals to be reproduced from the disc. 

The second embodiment Is now explained by referring to Fig«8, in which parts or components similar to 
those shown In Fig.3 are correspondingly numbered and not specifically described for simplicity. 

In the present second emtKKJIment, a semiconductor laser device 11 for radiating a recording laser light 
on the magneto-optical disc as an information recording medium is employed as a light source. 
23 To the semiconductor laser device 11 are connected an ARC circuit 1 2 an osciliating circuit 1 3 via a coupling 

capacitor 14, as in the previous embodiment The present embodiment diffiers from the previous first emtiodi- 
ment in that a high frequency superposition circuit 18 is connected via a coupling capacitor 19 to the semicon- 
ductor laser device 11. 

In the present second embod i ment, the high frequency superposition circuit 1 6 Is employed for reproducing 
30 the magneto-optical disc. During playback, the superposition signal having the frequency of hundreds of MHz 
is superposed by the high frequency superposition circuit 1 8 on the dc dri>nng current from the APC circuit 12, 
as shown in Fig. 13, under control by a changeover unit, not shown. Of course, the superposition signal has 
on-domains and off-domains. During recording, the superposition signals in an amount of 10 to 20% in level 
from the oscillation circuit 13 are superposed on the dc driving current of the APC drcuit 12, under control by 
35 the changeover unit, not shown, as in the above-described first embodiment 

Thus It is possible with the present second embodiment to suppress the SCOOP noise both during record- 
ing and during reproduction. 

That is, with the second embodiment, it is possible to suppress Jitter during recording as in the first em- 
bodiment and to decrease fluctuations in the magnetic field modulating positions during recording, while It is 
40 possible to suppress the SCOOP noise during reproduction. 

Fig. 9 shows a concrete example of an oscillation circuit 13 employed in the first and second embodiments. 
The oscillating circuit 1 3 includes a transistor Tr having a resistor R2 connected to its base and having a resistor 
R2 connected across its emitter and base, and a circuit connected to the collector of the transistor Tr, that is 
a circuit comprised of resistors R4, Rb and R^. an invertor IN, a ooil Li and capacitors Ci, C2. C3, C4 and C^. 
45 The resistor R2 is connected to one end of a resistor Ri the other end of which is grounded. 

A collector output of the transistor Tr is supplied to a junction point between the resistors R4 and R5. The 
circuit connected to the collector of the transistor Tr is comprised of a series circuit consisting of the invertor 
IN and the resistor Re. and an LC circuit of the coll Li and the capacitor C2 connected in series with each other 
and in parallel to the series circuit of the invertor IN and the resistor Re. The parallel circuit is connected to 
50 ends of the resistors R4 and Rs other than the ends thereof connected to the junction point The parallel circuit 
has its one end grounded via the capacitor Ci and has its other end grounded via a series connection of the 
capacitors C3 and C4, the junction point of which Is connected to the capacitor C5. 

If, with the oscrllatton cfrcuit 13, the fogrcal signal from an input terminal 41 rs high (H), the transistor Tr is 
turned off to generate a recording superposition signal in a connector luac via the capacitor C5. Converselyt if 
55 the logical signal at the input terminal is low (L), the transistor TR is turned on to stop generating the recording 
superposition signal. 

Figs.10 to 12 illustrate modifications of the oscillating circuit 13. In the modification shown in Flg.10, a 
resistor Rf^, a ceramic or quartz oscillator Xn and an Invertor INn are connected in parallel with one mother 

6 
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and the resulting parallel circuit is grounded via capacitors Cn and C12- The cersHmIc or quartz oscillator i^ays 
the part of producing the superposition signal tiy osciJIation. 

In the modification shown in Fig.11 . an LC circuit comprised of a capacitor Cai and an inductance L21 is 
connected in parallel with an invertor IN21 and the resultrng paraltel circuit is grounded via two capacitors C32 
5 and C33. The LC circuit plays the part of generating the superposition signal. 

In the modification shown in f ^g.^2, an LC circuit consisting of a capacitor C^i and an inductance L31 and 
a series connection of capacitors C32 and C» are connected in parallel with each other and with a base-emitter 
passage of a transistor Tr3i via a resistor Rjf. The transistor Jr^x plays the part of producing the superposition 
signal by oscitlation. 

10 Thus, with the superposition circuit shown in Fig.B. the superposition signal is produced by oscillation using 

the ceramic or quartz oscillator On the other hand, with the superposition circuits shown in Rgs.9 and 10, the 
superpMDsition signal is produced by the LC circuit and by the transistor, respectively. 

15 Claims 

1. A recording apparatus for a magneto-optical recording medium comprising 

a semiconductor laser device (11) for radiatir^ a laser beam to the magneto-optical recording me- 
dium, 

20 a driving circuit (12) for supplying a driving signal to said semiconductor laser device, and 

an oscillating circuit (13) for generating high-frequency signals superposed on the driving signal 
from said driving circuitt said high-frequency signals beif^ of a frequency twice the maximum recording 
frequency or higher, wherein 

said semiconductor laser device t>eing fed with a signal wtiich is said driving signal from said driving 
25 circuit superposed on by high-frequency signals from said oscillating circuit. 

2. The recording apparatus as claimed in daim 1 wherein said high frequency signals are signals having 
the frequency not lower than 5 MHz. 

30 3. The recording apparatus as claimed in daim 1 wheretn said high frequency signals are superposed on 
the driving signal from said driving drcuit tn a r>or^saturated state. 

4. The recording apparatus as claimed in daim 1 wherein said high frequency signals are signals having 
Uie frequency of not lower than 5 MHz and superposed on said driving signaf from said driving circuit (12) 
at a ratio of 10 to 20%. 



35 



40 



45 



50 



55 



5, A recording and/or reproducing apparatus for a magnelo-optical recording medium comprising 

a semiconductor laser device (11) for radiating a laser beam to the magneto-optical recording me- 
dium, 

a driving drcuit (12) for supplying a driving stgrxal to said semiconductor laser device, 
a first oscillating circuit (13) for generating first high-frequency signals superposed on the driving 
signal from said driving circuit during recording on the magnetooptical recording medium, said high- 
frequency signals t>eing of a frequency twice the majtimum recording frequency or higher, and 

a second oscillating circuit (18) for generating s«KXHid high-frequency signals superposed on the 
driving signal from said driving circuit during reproduction fiom the magneto-optical recording medium, 
said high-frequency signals being of a frequency different from that of said first high-frequency signals, 
wherein 

said semiconductor laser device is fed durir>g recording and during reproduction with signals which 
are the driving signals from said driving drcuit superposed on by the first high frequency signals from 
said first oscillating circuit and with signals which the driving signals from said driving circuit super- 
posed on by the second high frequency signals from said second oscillating circuit, wherein 

during recording, a perpendicular magnetic field modulated in accordance with recording data is 
applied to said magneto-optical recording medium and simultaneously a light beam is radiated on said 
recording medium for recording data thereon, and wherein 

during reproduction, as a light beam is radiated to said magneto-optical recording medium, data 
recofded on said magneto-optical recording medium are read out t>a$ed on the return light from the re- 
cordwig nr^dium. 
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6. The recording and/or reproducing apparatus as claimed in ctaim 5 wherein said f irst high frequency sig- 
nals are signals having a frequency not lower than several MHz or higher and wherein said second high 
frequency signals are signals having a frequency several hundreds of MHz. 

7. The recording and/or reproducing apparatus as claimed In dalm 1 wherein sard first high frequency sig- 
nals are signals having a frequency of several MHz and superposed at a ratio of 10 to 20% on the driving 
signals f ronn said driving circuit (12), and viflierein said second high frequency signals are signals having 
a frequency several hundreds of MHz. 

6. The recording and/or reproducing apparatus as claimed in claim 5 wherein said first and second oscillation 
circuits (1 3t 1 8) are connected to said semiconductor laser device (11 ) via respective coupling capacitors 
(14, 19). 
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